Background: Many people with congenital heart disease (CHD) experience psychological distress related to medical complications and psychosocial issues related to the disease. Although studies show that social support and coping strategies are closely associated with psychological distress in people struggling with different chronic health challenges, very little is known about whether the same factors hold true for the psychological distress of people living with CHD. Objective: The purpose of this study was to examine the relationships between types of social support, coping strategies, and psychological distress for individuals living with CHD. Design: A cross-sectional survey design with self-report questionnaires was used. Method: A convenience sample of 272 participants was obtained from the Adult Congenital Heart Disease program at a tertiary care hospital in Western Canada. Structural equation modeling was conducted to examine hypothesized relationships among study variables. Results: Perceived social support was directly related to both anxiety and depression. Received social support influenced anxiety and depression, but its effect was through perceived social support. Wishful-thinking coping strategies mediated the relationships between perceived social support and both anxiety and depression. Conclusion: Individuals with CHD who have low perceived and received social support are vulnerable to experiences of psychological distress. Assessments of social support and facilitation of positive coping strategies are integral to nursing care for adults with CHD.
Background
Congenital heart disease (CHD) is a structural abnormality of the heart or great vessels that affects 9:1000 births, corresponding to the annual global total of 1.35 million live births. 1 Despite increased life expectancy related to the advancement in treatments, many individuals living with CHD are confronted with various medical complications, including arrhythmias, heart failure, hematological action,-and pulmonary hypertension. 2, 3 Other factors also facing people with CHD include psychosocial challenges related to lack of normality, social integration, body image, disclosure, uncertainty, dependence, and coping. 4 Many people living with CHD report feeling ''being controlled by the disease'' in most aspects of their lives. 5 Several studies have shown that people with CHD may experience psychological distress associated with feelings of persistent insecurity, depression, anxiety, and low self-esteem. 6, 7 Psychological distress has been defined as the displeasing subjective state of depression and anxiety that encompasses both the emotional and physiological dimensions. 8 Two variables that have consistently been demonstrated to influence psychological distress in people with chronic health chal lenges are social support and coping strategies.
with CHD. Specifically, the influence of social support and coping strategies on psychological distress has not been examined. In addition, it is plausible that the level of psychological distress may be influenced by the severity of CHD; however, this issue has not been examined.
Research on social support in people with CHD has largely focused on the perspectives of family members as providers. Social support is commonly categorized into structural and functional dimensions. 9 The structural dimension represents the objective characteristics of a social network (ie, size), whereas the functional dimension represents the specific functions/resources (ie, emotional, instrumental, and informational) that social relationships provide. Functional support is further categorized along 2 dimensions: perceived availability of support and actual received support. 12Y14 The perceived availability of social support is associated with a positive emotional adjustment to stress. 9, 13 Received social support, on the other hand, has not always been seen to be beneficial and, in fact, can adversely affect psychological outcomes. 15 The recipients may interpret received social support as a sign of personal incompetence, which, in turn, can undermine the recipient"s self-esteem. 16 Psychological distress can also be influenced by the types of coping strategies (ie, specific cognitive and behavioral responses) that individuals adopt to manage stressors. 17 One of the original and widely used categorizations of coping is based on the Lazarus and Folkman coping theory, 10 which describes 2 dimensions of coping responses: problemfocused and emotion-focused coping. Individuals may attempt to modify or change the problem causing the distress (problem focused) or try to attenuate or avoid dysphoric emotions that ensue as a result of the stressor (emotion focused). 18 The stress and coping theory 10 has been used as a basis for identifying different dimensions of coping responses. However, one of the challenges previously noted by researchers is a failure to clearly distinguish and measure different functions of emotion-focused coping strategies, which could be adaptive or maladaptive. 19 The categorization of coping strategies introduced by Carver et al 17 includes 3 dimensions that allow the distinction of the maladaptive aspect of emotion-focused coping and consists of problem focused, emotion focused, and dysfunctional. 20 Dysfunctional coping strategies, which represent the third dimension, have little or no effect, as they direct attention away from the stressor and instead focus on venting emotions. 21 Individuals who adopt dysfunctional types of emotion-focused coping strategies (ie, avoidance, denial) experience higher levels of distress in comparison with those who adopt problem-focused coping strategies (ie, problem solving). 22 Coping can also mediate the relationship between social support and psychological distress. For example, individuals with low perceived social support may engage in maladaptive coping strategies (eg, avoidance, denial), which, in turn, are associated with increased psychological distress. 23 Although evidence suggests that psychological distress is influenced by social support and coping responses, it is unknown if these effects are also similar for people living with CHD.
Purpose
The purpose of this study was to examine the relationships among perceived and received social support, coping strategies (problem focused, wishful thinking, and avoidance/denial), and psychological distress (anxiety and depression) in individuals living with CHD, as shown in Figure 1 . The hypothesized relationships shown in Figure 1 stipulate that (1) perceived and received social support influence psychological distress (path A) and types of coping strategies (path B) and (2) types of coping strategies influence psychological distress (path C). That is, decreased social support may influence the individual to select dysfunctional coping strategies (path B), which, in turn, increases psychological distress (path C).
Methods

Design and Procedures
The study was based on a convenience sample of 272 individuals attending the Adult Congenital Heart Disease program at a large tertiary care hospital in British Columbia, Canada. The participants were recruited in person at the hospital or via a mail-out questionnaire. Those who were approached in person and wished to participate signed the consent form after the explanation of the study. Participants who were contacted via mail sent in their written consent forms with the completed questionnaire after reading the enclosed letter describing the study.
Inclusion criteria were as follows: 17 years or older with CHD; resident of British Columbia, Canada; ability to speak, read, and comprehend instructions of self-report instruments in English; and consent to participate in the study. Exclusion criteria were as follows: concurrent major illness (eg, cancer), concurrent major psychiatric illness, or cognitive inability to comprehend instructions or items in self-report measures. Consent to participate in the study was obtained by one of the authors (M.K.). Study participants younger than 19 years required parental consent. The study was approved by the relevant ethics review boards.
Measurement Instruments
Participants were asked to complete a paper-based questionnaire that included instruments for the measurement of anxiety, depression, coping, social support, as well as demographic questions (age, gender, marital status, employment, etc).
Subjective Anxiety
The Beck Anxiety Inventory is a self-report measure that consists of 21 items. 24 Responses are rated on a 4-point Likert-type scale that ranges from not at all (0) to severelyVit bothers me a lot (3). The internal consistency reliability in a sample of psychiatric patients was .92. 24 The range of subscores (sum of individual items) is 0 to 63, in which higher scores represent a greater level of anxiety. For the current study, 6 items were used to measure subjective anxiety (with scores ranging from 0 to 18) based on the 4-factor model proposed by Osman et al. 25 
Depression
The Beck Depression Inventory-II 26 consists of 21 items in 2 subscales that assess the cognitive-affective domain and the somatic-performance domain. It Beck Depression Inventory-II is a self-report measure, and responses are rated on a 4-point Likert-type scale (with corresponding values of 0 to 3). The total score ranges from 0 to 63, where higher scores represent a higher level of depression. The coefficient ! of the Beck Depression Inventory-II has been reported to be .91. 27 Only the cognitive-affective subscale consisting of 14 items was used in the current study, based on the 2-factor model described by Beck et al 27 (subscale scores range from 0 to 42).
Coping
Coping strategies were assessed using the Ways of Coping Questionnaire (WCQ). 28 The WCQ consists of 66 items, and responses are rated on a 4-point Likerttype scale that ranges from 0 (does not apply/or not used) to 3 (used a great deal). Higher scores reflect greater coping effort. Although the instrument yields 8 subscales (confrontative coping, distancing, self-controlling, seeking social support, accepting responsibility, escape-avoidance, planful problem-solving, and positive reappraisal), 29 these have not been consistently replicated in published studies. Previous factor analyses have revealed many different measurement structures.
29Y31
Coping subscales measuring problem-focused, emotion-focused, and dysfunctional dimensions were selected for this study. Three subscales that are the focus of this study were selected after the establishment of the factor structure of the WCQ.
Social Support
The Berlin Social Support Scales 29 consists of 52 items; the response to each item is rated on a 4-point Likert-type scale that ranges from strongly disagree (1) to strongly agree (4). Higher scores indicate a higher level of social support. Perceived support and received support were measured using 2 subscales (consisting of 4 and 14 items, respectively), which were based on factor analyses of the Berlin Social Support Scales by Schwarzer and Schulz. 32 The internal consistency reliabilities for both perceived and received social support are reported to be .83. 33 
Analysis
The data and distribution of the variables were first analyzed using the Statistical Package for Social Science software. Demographic and clinical characteristics were described using means and standard deviations for continuous variables, and frequencies and percentages for categorical variables. Pearson correlation was used to examine the relationship between coping strategies, social support, and anxiety and depression.
Structural equation modeling was conducted to first establish defensible measurement structures and subsequently examine the hypothesized relationships among the latent factors. The model testing was carried out in 2 steps 34 using Mplus (version 6.11) 35 software: (1) psychometric analyses of the measurement structure (see Supplemental Digital Content 1, http://links.lww. com/JCN/A68) and (2) subsequent fitting of structural models to test the hypothesized relationships (Figure 1) . The statistical significance of all analyses was determined at the level of P G .05.
In the first step of establishing defensible measurement structures, confirmatory factor analysis was used to verify previously published measurement structures for subjective anxiety, cognitive-affective depression, and perceived and received social support (Table 1) . However, previous factor analyses of the coping measure have revealed inconsistent and different measurement structures of the WCQ. 29Y31 Our confirmatory factor analyses did not result in a defensible solution for any of the previously published measurement structures of the WCQ. Therefore, an exploratory factor analysis of the WCQ was performed with all of its 66 items to determine the factor structure and to extrapolate the 3 dimensions of coping (problem focused, emotion focused, and dysfunctional) that are the focus of this study. To determine the fit of the measurement structure as a condition for proceeding with testing the structural models, a confirmatory factor analysis was then conducted on 22 of the 66 items. These 22 items correspond to the 3 proposed subscales for measuring problem-solving, wishful-thinking, and avoidance/ denial coping strategies that are of interest to this study ( Table 1 ). The selection of the 22 items was informed by a previous exploratory factor analysis on all 66 items as well as a review of factor analysis results from other published studies. 36, 37 Finally, the ordinal Cronbach ! was computed to investigate internal consistency reliability for each of the measures. 38 The second step involved fitting 2 separate structural models of the hypothesized relationships with anxiety and depression, which were specified as endogenous variables. Mediation was examined by estimating and evaluating the statistical significance of indirect effects. 39 Because the data obtained from Likert scaling are considered ordinal data, 40 the variables in this study were treated as ordinal/categorical variables. For all analyses, mean-and variance-adjusted weighted least square was used to accommodate the ordinal and nonnormal distributions. 36 The criteria used to assess the goodness of fit of the model were as follows: confirmatory fit index of 0.95 or higher 37 and rootmean-square of approximation of 0.08 or lower. 41 The testing of differences between models was conducted using the # 2 test.
Results
The study participants were fairly evenly distributed by gender (53.3% women). The ages ranged between 17 to 77 years, and more than half of the participants were in the age groups of 20s and 30s. Other sociodemographic characteristics are presented in 22 Correlations among the latent study variables are presented in Table 3 .
The confirmatory factor analyses (step 1) provided support for the proposed measurement structures of subjective anxiety, cognitive-affective depression, and perceived and received social support ( Table 1) . The confirmatory factor analysis of 22 items from the WCQ produced an acceptable fit for a 3-factor solution measuring problem-solving (10 items), wishfulthinking (7 items) and avoidance/denial coping (5 items Only the 4 items measuring emotional functions were used in this analysis.
reported in Figures 2 and 3 . Model 1 examined the hypothesis that both perceived support and received social support are significantly associated with anxiety, either directly or indirectly, through different coping strategies of individuals living with CHD. The results showed that the direct relationship between perceived social support and anxiety was negative and statistically significant (P = .018). Perceived social support was also related to wishful thinking. In contrast, when controlling for perceived social support, received social support failed to demonstrate any significant relationship with either different coping strategies or anxiety. Given the lack of a significant relationship between received social support and other variables (ie, coping strategies and anxiety), the effects of received social support on anxiety and coping strategies were subsequently fixed at 0 (Figure 2) . A comparison of this model with the previous model resulted in a nonsignificant # 2 difference test (# 2 4 = 2.848, P = .58), which confirms that constraining these effects had no impact on the model. In addition, the indirect effect between perceived social support and anxiety mediated by wishful-thinking coping strategies was statistically significant (P G .05) ( Table 4) . That is, decreased perceived social support influenced greater use of wishful-thinking coping strategies, which, in turn, increased the level of anxiety. The partial mediation effect of problem-solving coping strategies between perceived social support and anxiety was not statistically significant (paths A and C in Figure 1 ; Table 4 ).
The results pertaining to depression (Model 2) were similar to those of anxiety. Again, the effect of received social support on depression and coping strategies was not statistically significant and therefore constrained to zero. Perceived social support was directly related to depression (P G .001) ( Table 5) , whereas the effect of received social support on depression was only through perceived social support (Figure 3) . The partially mediated indirect relationship between perceived social support and depression became fully mediated (28.1%) by wishful-thinking coping strategies. The other indirect effects were not statistically significant (Table 5 ).
Discussion
The structural equation modeling results suggest that the psychological distress of people with CHD is directly related to their perceived social support. Although the results also indicate a relationship between psychological distress and received social support, this relationship was fully mediated through perceived social support. Finally, the relationship between perceived social support and psychological distress was mediated by wishful-thinking as a coping strategy. That is, perceived social support influenced the use of the coping strategy of wishful thinking, which, in turn, influenced psychological distress.
The relationship found in this study between perceived social support and psychological distress was supported by previous research. 43 A case-control study involving 347 patients with CHD showed that low perceived social support was associated with anxiety and depression. People with low perceived social support interpreted actions that others perceived positively as being more negative. These perceptions stimulated negative thoughts about themselves, causing emotional distress. 44 Previous studies examining social support in individuals living with CHD have focused on its impact on people"s quality of life; few have addressed the impact on psychological distress. Although the outcome measure was a psychosocial adjustment instead of anxiety or depression, the study by Freitas et al (2013) 45 showed that patients with CHD with poor social support in their study experienced worse psychosocial adjustment.
In contrast, although received social support did not demonstrate a direct relationship with psychological distress, received social support was highly correlated with perceived social support. This suggests either that received social support influences perceived social support, which, in turn, influences psychological distress, or, alternatively, that received and perceived social supports are highly correlated and confound one another.
A third key finding is the inverse relationship between perceived social support and wishful-thinking coping strategies. This is consistent with the findings from another study that showed that individuals living with CHD who do not have strong social support use more maladaptive coping strategies. 46 Individuals with a decreased level of perceived social support engage in a higher frequency of wishful-thinking coping strategies, 47 which, in turn, is associated with increased levels of both anxiety and depression. 22 People with the perception of decreased social support may feel vulnerable and see themselves as less able to handle stressors, which, in turn, may cause them to engage in wishful-thinking coping strategies in an attempt to avoid feeling distressed. On the other hand, the perception of increased social support encourages people to pursue and engage in the practical resolution of their problems, rather than avoid the stressor. 48, 49 Finally, in the context of perceived social support, received social support did not have statistically significant direct relationships with any of the coping strategies.
Overall, the study results provide support for further exploring the relationship between different functions of social support (ie, emotional, instrumental, and informational) and different coping strategies. We particularly recommend research to clarify the underlying mechanisms, which, in turn, would allow us to better target interventions that promote the psychological adjustment of individuals living with CHD. We also recommend examining the possible effects of clinical severity on the level of psychological distress. To our knowledge, no studies to date have explored the potential impact of clinical severity on anxiety or depression in individuals with CHD. It is plausible that people with more complex CHD may experience higher levels of psychological distress in comparison to those with less severe CHD.
Limitations
Methodologically, one of the limitations of this study is related to the factor structure of the WCQ. A failure to confirm any previously reported factor structure of the WCQ required the exploration of the factor pattern before the 3 subscales of interest could be selected. We conducted a subsequent confirmatory factor analysis on the selected 3 subscales to determine the fit of the measurement structure in this sample as a requisite for proceeding with fitting the structural model. However, further psychometric validation, including a confirmatory factor analysis based on a separate sample, would be required before using these subscales more in different studies. Given the discrepancies between several different measurement structures of the WCQ based on previous studies, 29Y31 further validation research on this instrument in CHD populations is strongly recommended.
Another limitation is the cross-sectional nature of the study, which limits our understanding of the directionality of effects. Despite the use of structural equation modeling techniques, which can support the plausibility of the proposed relationships among study variables, it is possible that a different directionality of relationships may exist. Also, the generalizability of the findings may be limited because of the convenience sample. In addition, the potential effects of some of the extraneous or potential mediator variables were not examined in this study. It is plausible that certain characteristics of the study participants, such as age or clinical severity, may have influenced their psychological distress.
Implications and Conclusion
Although research on the psychological adjustment of individuals living with CHD is still at the rudimentary stage of knowledge, this study illuminates our understanding about the effect of social support and coping strategies as predictors of psychological distress. Nurses providing care to this group of adults with CHD should focus on assessing the individuals" social support and encouraging those who frequently use ineffective coping strategies such as wishful thinking to adopt more effective coping strategies that would alleviate or attenuate the psychological distress they may be experiencing.
What's New and Important
h Perceived social support is directly related to psychological distress in individuals living with CHD. Healthcare providers should routinely assess individuals" social network and concentrate on increasing the level of perceived support to attenuate the level of psychological distress. h Individuals with CHD who frequently use wishful-thinking coping strategies to deal with stressors are particularly at risk for developing an increased level of psychological distress. The intervention should aim to assist individuals to use more problem-focused coping strategies (eg, finding information to help resolve the stressor) and minimize the use of wishful-thinking coping strategies.
